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Abstract 


This invention provides an electroless copper plating solution using glyoxylic acid as a reducing agent, which is small in the 
reacting quantity of Cannizzaro reaction, does not largely cause precipitation of the salt accumulated in the electroless copper ) 
plating solution by the plating reaction and Cannizzaro reaction, and can be used stably over a long period of time. The electroless 
copper plating solution comprises copper ion, a complexing agent for copper ion, a reducing agent for copper ion and a pH 
adjusting agent, wherein said reducing agent for copper ion is glyoxylic acid or a salt thereof, said pH adjusting agent is potassium 
hydroxide and said electroless copper plating solution contains at least one member selected from metasilicic acid, metasilicic acid 
salt, germanium dioxide, germanic acid salt, phosphoric acid, phosphoric acid salt, vanadic acid, vanadic acid salt, stannic acid 
and stannic acid salt in an amount of 0.0001 mol/L or more ! 
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1 

[nwasi] m-<*>. m-txxomim. mj*^> 
m-< *>jf7u8u#y t^^tmitc^o^^o . 

f?fa&11»SPito^#&#(C0 .00 0 1 mo 1 
A. yjUVJi^A^ffi, «3AJg. O^tg. 

m. >v-i»mm., trm, -r-rm&^^^u^t^ 
mm. *$ <ty=p HffiWM&$;tsmmMmib~> 

p HiHfSN***&{t*7 -5 At* o . 

$fc«C fu3BiPljJ?Sitoo£i£cfiK:0 .0 0 lmo 1/ 
Lfe(±CD^li»T5>, K2aT5>, M # J - ;U© 5 
%4>fc< <b 4> 1 a&£tf £ ££1$®£T£fcsm8?§Ito-3 

[ nam 3 ] 1 * tat 2 icnm^mmmm^ 

l,10-7it>l-O';>, # ijx^l/>yija- 

[is*3i4 ] m&m 1 &c» t> 3 ©c»m^-^«cia«ic 

C 5 ] i**^ 1 ft i> L 4 ©<, > rn^-^icieiE 
-c, 

toot*}g*iim &to^##<Dtoo£&Stt5te£iis. j* 

fc^tilM, &too$f*©to^MffiCc5fc£*s. to 
V. J^mra&fc^CDtBiSS^YiLfci^. Y-T> 

3 v t «c * B*Rfl tr * s c t £#84 i f zMnMm#> 1 % 
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[ M«IB 8 ] 7 {CfE*g©«S1tB?f0 to ^«%ffl 

to-? trauma. mmo&iSfumicftiL?*. &^*m 

{iffim$>fcr><DWmk*YtL-?tt*. Y-T>3V£ 

10 mizmmz&mm±L-cnm>-?$?zctzmsit? 

[0 0 0 1 ] 

20 [0002] 
[0 00 3] 

[0 00 4]-*. »l^^«)^t^©pHi^aiI£L 
[0 00 5 ] NaOH£pH!8M3'J£l/-C, 

^*a7c»i£LfcJs^{cwgi*^Ds. rants. l«> 

30 m-rVV? A©i£JK»*ti> -> # jgtpK^-r & C £ "C* 
w>s r^v Fj £^S. 

[0 0061-fCt, W;U*. ^fP¥7-268 63 8 

[0 00 7] *S«»^to->#?ROil7nSiJ£L.-ry'J*+ 
^M*flH.»4Sa«». *Srailg 6 1 - 1 8 3 4 7 4#& 

pH^TJU*"JtttC-rS/£:«). NaOHSfcttKOH* 
to. KOHCD^jjf^-c^^iiB^rc^,, 

[0008] ^y**j/Ji'Hl*ffli»fc«^. to-?iW 

50 2CHOCOOH+ 2 OH" -*C 2 0« 2 " +HOCH 
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2 COOH + H 2 O 

[0009] cosjt;ojsir^ffi« v #>-o %mmm<D± 

■St. *-i/^r-DSlt*>&fflJ$lJ-e#S. #132 0 0 
0- 14 44 3 8^«B, tb~3%*M-??T>'<tlb 

fc<»K«©?8Sa*3?B#ffi<&*p. *-v?r-o5 
i££fWf & #> -> S SB* Hot L rt » & . 
[00103 C©S3K{C«> jf^UAT^rb FCC 

^L-r^^u^+^KKjfefi/r^ii^w-c**^ * io 

[ooi i3 l*>l. s-fr&mm-? -z-fswa.. *J 

-v v r -oSl£*©fe©4W«'r5©-Clift< . ^-© 

r. jt^/y-jMcj:')^ ^r-as^&jtlliM-rstS 

[0012] Sfc, ^y**->;l<i8£jt7C#J<i:brdte1I 20 

p HiSSgiJi Or N a OH £fflOfct&&«J: »3 4>#~ » > 
T-PKJES£}J]l#l!r#£C£# r^MBTpffj vol. 42, N 
o. 9 ,913-91711 (1991) <b 1 ;/ y > h HJS8*£l^fg6 
0^fl518$!*3-^il*J 101-102M{C|8^3 tiros. 

C©«§tB, 0© 5 &&©?§»&#> Lb>-5 
mi-hVVJ*kl\ML-C. 0»^#y} A ©##;*:$ 

[OOnjfcKL, C©*§£\ TWkW&ffil vol .42, 
NO. 9 ,913-9171(1991)* fc« > HslBg^^ 30 

m6P^»j^S^^ffi5Hj 101~102M©Table 1 (CIS 
«g3nrc^J:^(C. feot^Jt^KpH^T^y 
(4(pH= 1 2 .5)tt5fci()(CNaOH»Tfc 

[0 0 1 4 3 

[££W$&0J:5<bTr£ffiS] *B?8IS8I«> •?#»©» 

Or^l/AT^Vf'b FfcflJOfcti^fcOfc*/-? 9r- 40 
aSJ£»*i^<. «>->i*«a^£Sr-&f). Sfc. a* 

[00 15] ft^tlCDSStttCML-nJ^ t)~yV-7 

[0016] 3^K, #>j**i'frmzmi>tcm&. *> 

=->Vy- a£fS£ fc tetb -o #Kffcr\ ^ y ^* i^uK 
cDK^r^sbw^^^o^M^ccgarSo ten 
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b 0 *> A©jg||*5t£l8U *n*i*«(C##b/c 

[0017] C©<fc0ft, &oS&#©J&?Sg©-bPI^ 
Li»5l8^hy^A©ttja^££$l:rSfci&, 

$£8« i o r k o h >s 3 ti tc. 

[ooi8] com^i> Tmrnmrni vo\. 42, 

No. 9 , 913~917MC1991)fCiei£©«fc^tC, NaOHCC 

pmmt. t>-?fr\ 5~4 o%x$>^tc„ feo^pg^i 

BSWf^fCtt. NaOHCtJ±©Lr. 4 0%}Ifl$IJL,rO 

tt. i 5%{cj^ii>LrL*- J ri,^c r*M$^j voi.4 
2. no. 9 ,9i5H,*r*:i6ff). mn. m&mmtoiism 

«. gii^cbfcOtefflirs©**— jtsft«jr&©r\ b#h 

[00 19] *7t. r^H^jJ vol.42, No. 9 , 913~ 
9l7H(l99l)*Jj:0*#iaBa6 1 - 1 8 3 4 7 4#<&$8CC 
iBiESttroSJ^c, L » ^>m* 3 a I, 
» hV7 A<D?S>SSicJ:t^r^€r < . 0 © 5 

(DiZmtCttL p HPHWCKOH4ffll^ C i^WfiJr 
-5. 

[0 02 0] t*>L, »o*®tpr{3:^ ffe©S(|ffk 
[0 02 1 ] r^H^J vol .42, No. 9 , 913— 

9i7H(i99i)©nit^j*<Da@< *tc« r^y>nas 

mk¥£nem*mm®*i?mmi ioi~io2M©Tabi 
e i (ca$nrt,^<fc i 5{c. *otiWKpHi&r 

;u*Vtt(pH= 1 2 .5)<b-rSfcisb{CNaOH^rffll,> 

vi7 ^>fi{c*i^f * o • ^K^- b y •> A©it^ 
«, a»6tif. «>-s*»K-f Ftr^fcflfcSc-rci** 

[002 2 ] 3 #MBS6 1 - 1 8347 4^<&fR 
HSSW2 4, ^J&W2 5. ^JfeM3 0«: 

OS. cnp>©J6otr«r«. H«3tcffljiJEr*o*}KitJ 

s. -enw. o © 5 k^- b y ^<D^mmcit^.x o »> 
^S!*y ^A©?§j^g*i, A*O7cfcr*0, sb-vSm 

*i. g<^cs*^rs>s. 



5 

[0023] l*pu v«>'>m*>wj»o>mmmz. o 

ArAft F£ffll>fciS£©®Wt?&&^&*J:9«: 
£fc$l,te&£*^©i6 **A7*f t F 

[0024] mmmic-fv v^^ttsttt^wtmrntb 
->zm*m^tcm&xt>> t^AT^ft F&mjant 

l/2Ji(T©S«#-C*€.o 10 
[002 5] C^B, feo ^{CffifflT-SM^eoJf 
M. *^*MM$Hl;*«:|»toSAft=ft©iiJ)n, to-^^fg 

[002 6] mm. «okoh4p Hmmmt isttm 

[0 02 7 ] ^*>-;l>mira{C J: 9 20 

^StCtt, #-^t-PJ5:j&{CJ;.SLb> 5K©S« 

v>?>wm *mx$>z>. 

[002 8] C tih<Dfflm*>K if ') X^is^WteWjiM 
[0029] *^©SKtt, 3l7cSJ<t LXif'J 

)\>m*mwcmmmm&'>%mx. tt-vvr-nrnjc. 30 

>)«.<<, miictitcv&mc&m^t&ttmtmmib -> 
[0030] *%m<D<b(Dmmz. mffflt ox>fv* 

[003 1 ] #26lil©J5(l©a#K;J:. M7cSU<fc #*) * 

^istrnzm^tcmmMmtb^ zmc* k> mm$ict>tc 40 

tX8>Z>. 
[0032] 

pHilfSftJ^^t^y^Ar*^ & 
m^^«&ot?S*CC0 .0 0 0 1 mo 1 /LVLkCDSZ 
UK. y*li®ifi, zi^by^-v-^ a, y;u-v-^ a 50 
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r -sm -r-rasts© 5 *i4># < <t 1 1 a«dthnmM« 

[0033] *mut. ±faae«j*^(!K-r*/t«?) 

£VpHmmiz-£tste'mfmtb-?zmicisi>x, mi 
*>mj£mtfi'v**i'j\>m£Mz-£<D&x$>K). ph 
m&ffl&fcffikx'jy&x&t). 3^>(c mmmm#>-> 

ti£*K0 .0 0 lmo l/LW±©millftT5>. SfT 
2*87 5 >. ^*^wW©5£4>fc< ifc lii£^t?& 

[0 03 4] ±IB«lS^3a6o t&tt. § <=.fC, *&S»? 

^»-3*vS*tc2 ,2 '-trfcrvi?^. i,io-7it 
> h n 'J >. 2,9-yy^-i,io-7it>ho 

[0035] ±mi>-?ti*><DmnMm#>-oi*mc*s\<> 

mg/L«Tit5. 

[0036] ^ifeHjti. ±iam©@w«rjtfiS-r 
mmm#> -> 

[0 0 3 7 ] #>o£iBi»?m§. Mto^#^<DJs?)-^#ma 
t. Y • T> 3 V£&<E>B$fffl<h'3"<So 

[0038] ±fasijogw*a^-rsfcS) 

«jg^T*or. »-ogMSl^. gffi<D&o*$&S 
[003 9 ] CCDit^fc, ftSfe-^tft 

[0040] $/c. ±fa»i]©gs<j4a^-r2> 

■tttbic. _ki&>?tifr<DMm&mtb->%m*m^xmm 

LT^-f S— il©S!P3 0 6 • nH 3 0*jJ:CX-?-(D*© 

O^fc-fcC/-?-©^, ^V*ll»)^teJ;C>'^©^, — 
0^(t'd»3^)*JJ:Cf-€-©«[Aj:i', ^<©4 > ©«r^ 
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ck 8 po 4 ). 0^**— *y^A(K a HPO4 

[0 04 2] 

[»i?J3<D^Jfe<D0,«] M^4->. M^^XDHHUH. 8? 

Cu 2 + (EDTA) 4 " +2CHOCOO- +40H" 
-^Cu+2(COO) 2 2 " +2H 2 0-fH 2 + E DT A 

[0044] &^zm&<DMntc&*<\ fe-o#^*ic 

2CHOCOO" +OH- ->(COO) 2 2 " +CH 2 O 
HCOO" 

[0045] n*&mmmcjitti>t<Mm-ctt, i^^i 

UttaWKlO .6 mo 1 /LCCftS <b L » 9StttOjfelB# 

«*frK:J:0»tt*3W % ftJEfrO .5-0 .8 mo 1/LI 
[0046] *58*B»*CC*5lir». 0«> ^Bt**«t» 
£®CD*ffoj iSS1-^o CCW, 0.6mo l/L 

© u «» 5 at * l tawfiib i &i&<Dmft-c$> & 

it^o #~?^y~nJ^#@C6-r\ £X<D#')* 
»«1 y * hWfcO^jfttiiUSSO.Smo 40 

«t2dm a /Lilfe^ lOOiimtcfflSm 
[0 04 7] LfrU IQSKtt, *7^?^y-a 
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[0 04 9 ] ft*. CCT?g?gtc^s3l*r€)^*C<b«, 

0.8 mo l/Lr^f3, y~nKlE 
^y-pJSJS*»WJU. *o*SiEce:3#-r4yy**^ 

s* o <o\m o # <*©& o s Ma ns»ft « a s # *> 

[0050] ^o^ffi^c^/jpL^^^^T-nJSlS^ 

&*-^^y-usj£*«iwT*»j!inao*, ^^y- 

f li7A>, S2I7^>W0 .0 0 1 mo 1 
/l«±, 9A,MttL, 

Bt, mtatBO .0 0 0 1 m o 1 /L«±«)^#i 

*6casjnT*i, *^y^y-oKlfia>Jt|riW«:»**» 

[005 1 ] CC*C, IlS75>ilt >^75 

>. ^>^7 5>&^*^ 0 ssr2«r5><ttt, ^ 

[0 05 2] CCtU S1875>, 02MT5>CC 

cne>7^>an, y ifck^*cc*5i^T: y 

[o o 5 3 ] «r. 9 ^r-ajsiCaWitffr&a>a, yy 
>s^«5nu. yy**s/;m©*^^-^KjR©«^ 

[0 054] Uc^oT, ratfj(c^, yy**5/;i/« 



(6) 



[0 0 5 5 3 »3«ftT5>CC*5t>r«. #V t^-lsJlfH 

[0 05 6] Cti «E*fflt->-C it 

pH= 1 2 .4{C&£J:<5{C|Bgb;fc. 
[«£#©#-?#?£«)£] 

■mwmsmim o.o4moi/L io 

• ifi/>yr?>Bfti o.imoi/L 

- ^y+^Jl/K 0.03mol/L 

•*^b*'J^A O.Olmol/L 

•2, 2' -tftry^* 0.000 2mol/L 

• jKVj.^U>yy 0.03mol/L 

6 0 0) 
[&*©«>-,*&#] 

• pH 1 2 .4 
•«& 7 0'C 
[005 7] *R!B<C*sl>TM:. Wittf 5>j« *Jl-T 5 > 20 
£0.0 2mo «T©i*-3 *itifi^<fr 

-S. fcfc* L . *Mt# •? P H = 1 2 . 4 tC 

[#&8J3©ai>o#&ffij£] 

•«S^57K«J«! 0.04mol/L 

• i^lx>i?T 5>QS)« O.lmol/L 
•#V**i')Vm 0.03mol/L 
•*K{t#y fA O.Olmol/L 
•2. 2' -W)i>)l 0.0 0 0 2mol/L 
•#Vi?U>yj3-Jl' 0.03mol/L 30 
C¥*9:5H4i6 0 0) 

•^fJ|/75> 0.02mol/L 

• PH 12.4 
•jgffl 7 0'C 

[0058] z<Di.^Km5k<Dib-D%®Mmm<<c ! z> J t 
5«>^«^^©ffi«>^#tt«, a&A,£Xfl:L>tt 

y^TS>£i35fflUfcl,^^©mO%r*«3. -T* 40 

■s. iieofie^-a^vK^-c, 2,2 , -trtryi? 
[0059] *mi<Djj- v v r -umtmftimimit 

•S. #2&W«:iEiS©#- v V r - OJSJCcSm$IJ^JnS'J<t © 

%m®&&n*nz&^$mm&fa±.mtLxi l z. 2, 
2 '-iftry^iP. 1 , 1 0 ha >;>. 2,9 50 
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1 ,1 0-7it>hO'J>, 

£0 

[0060] *fc> ^ >t zmwM., rmuvA, 
sarnie ^ y *drisji>m, p Hmwmc*.m<t# y a 

[006 1 ] — *:^KiSig©* - v V t - aSl£ 

ib-izmii&'kMte.o'hzti. mm 
[0062] ±ie*- v v r-umLmnm^m^^ 

M*L<. 1 Omg/LJWT-CSo^^ffi^lJ^ SSi 
feS. CW1, U»5B^ hy^A©jgj$?a*^;H>/c 
M^-tf. ^ 3A-Y:*>Tgfi£ 1 Omg/ 

[0063] 

[0 0 64] C ft6 ?BM-<*>. 

So 

[006 5] ^-f^XDilAtit^ *S«>-o^WW^ 

[0066] ±ia«>oS®&ffli>fc»->i*#i*-c, tSfe 
Sii-rstitt. Sftf^-^^MiPnSOi&^^JS^fS 
* n> Siiafr i' io -y JC v ^ f- * (DfhS&Zm-fm. * 

[0067] ^^{cti, JR^^6MAL/t:«i^4>* 
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^i*im®m&m&-?z®ftmimii-c&z. toot® 

A, >DA, ffiiS, V>#>fe<!:©#Jsi^ 
[006 8] #f£^©toot&T?jiSJW<!:L-rffl<<>£^ 

y**^i$©it{l:f*tt. o*sarc*»>, ±ts£Ji^ 

*>©Ls> ^^©JSJSSt*. #fctoT/M<,>. too* 
$t8f&i:f£. +#Kte&6SLfel>r&too#St D c WCto 
oS«m*MSL-fcii^. ifB^tt^&li^tootK^K: 10 
IAU too$jg«. Jft<ffl£ti!>£SjR&&&. 
£Jg#to o SJHtpfCIR 0 ft jAg £ LX 

«. ma^^tcSTnsnr^Tffi-rsJ&^i. toot® 
tp-e&£ b & u » 5 ®fe £'©r - * > t mm&i&zz. 

[0069] tS»o#$i{ B n n (c||^{Ci&^#®a*SSTW 
» 5 * > i f«?§tt&££ D StttoSM -f * >«, 

B&ftmrc**. -rfefco. *->*«ric. Ao«nm( 20 

© o * & * K» -5 * jffi* KiM&T SMteUtA* 6 ©±i B 

auftfts&too c ti>o&MTO> 

*;p-*-JV&<t*too#5&I«:J:f)ISt§P& 

[007 1] 40 

&H8¥i9too#«t, &HB?®too 
^S©IIJfe^I*Ki^-rs 0 ib®09». €£*©&fI8smto 

[0072] fete. S 1 ~E4«. ttKIiUH9B®J!Ml 
S©RRWi©IW^P>. ##«:lft©0*£4#(t#ill 

[0073] 

[XM011 ] m<(*>mtb-cmwffl, mzmitb-c 50 
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xfu>yrs«i, ®-f*>j&7cSi<!:L-cyy:* 

>£too #«[«t>{C«ftJLft:. 

[0074] ft-^tlOMiiiy'ft^tift^TtC 
SVT. fcfliL. *K<fc*U*>AiffiS». pH=12.4 

[too#«ttfiS] 

•56&»5*jWB! 0.0 4mol/L 

• ifU>y7^>Hlffl! O.lmo l/L 
- #>)**FZ')l>m 0.0 3m 0 l/L 
•*ttffc*y>A 0.0 1 mo l/L 

0.0 2mol/L 

[too#^fi=] 

• pH 1 2 .4 

• flM 7 0'C 

[0075] ±tmmmm&>iitWLT. tmsm±K.i& 

S8¥fgtooi*&CJ:'3^£->£J&£L. ffi©£S*rtfi© 
WAS*" 6 to o * &©fgfftte <£ to o fip KflJMfNi L 

to o #Jg©12Jl?fe fcPHSicFffiL fc. 

[0076] [ratscrtats] xn>-*-)i>mmm® 

«€rfP)i£L^„ WA-l .6 mm©^Xx^+~>Stt© 
H^BBtC, 1 8 iim<DBfr(DM*:WmbtcffiWffi5Lmm 
mcWM.4>d .3mm©^;l'-*-;V* ¥*)>VMXX.&. 

tjmltt.<DT)\>*i y tt®-^>^>M* y ■? a*^?s-c^ 

*Lfc. ^Cl»T?. B^tfiRX*tti!!©i'y-^3>7 r -/ 
^at(i&£ : CLC-6 0 1 ), ^Vf^ >^(fifi 

• : PD 3 0 1 ), f&JSa&SSOCiSiPtfg.: H S - 2 0 2 
B). &ig<£ii£!!l!#J (iSt&£ : A D P - 6 0 1 )«rfflC^ 
r, 5Ej*R:j:»)^-*-ArtfiH«:M«*^Ufc. 

[00 7 7] C©S««C^3ltfeWl<Dtoo#«*fflt» 

■c. ^mft?^too*«aii*jiLfc„ ^m^too^jws 

«W>/tib<WHiBa«*»7-f*«^«cO:. 2 0/xm<t 
L. *l|JS«l©3lR«»^tooff«ffll(C5l*^*m^ 

to o # (c «t "d ^ ji>- fr-frimvte.tboimmzfcis,-? & 
m^tca. o.3/imiife. fete. i ©^ 
fi?^to o # «c5 1 m^mto o * «3Kfr-r 

[007 8] «l«»ffltoo**fc(*S^too#{Cj:») 
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£<D«mi£L-fc.Wmte, mi 0 0 //m©IBiSir*9 > X *«. ¥&1 7%t&B!7K^ctJ{c2^jSaL > ^l»"C± 
;u-*-^5 o ora#**-:>tK«:&&o;te<,>*>®&;* ^©tSJSMii?gffi{c l oftfflmm Lfc?£*i5tu ±1© 

[007 9] COJr^CCfPfiSb/CS^ateiH^tC. * [0 0 8 0] «0-9#*«. ^£SR£9K#iiA/Ci{>o£ 

tia^tfeo tiftisi i o o c m 8 c=i m<$a-{*>m7cmM&*s£VpH&-fe<<ct£Z£'> 

dm' )/LTttlWIWH»-9**!ll,fc. x^>U*1g * K, B&B*ffi*a I, ft:. mtelcm^tcffltemZMTiCmir. 
(1 )S3 CuSO. '5H 2 O 2 00 ? 

* 1 Li-fSKd&gfcfi 
C 2 ) ^ y * * Jl-18 (IB * >S7Efi|)M^fg 

4 0%yy*^>;i>K?§j$ 

C3)pHI@^i] KOH 40b 

* 1 Li-rSKi&g&g 



[0 08 1] * r>\sx&±td 

Kl'l^br, 1.25cmX10cm©AJ3M|R 

u »^*f^©t£t£^g*s&©3i^3g9i*s^c 

[008 2] * fc. ij~vVr- UJx&M.(D$!mt>C\Z> 20 
>>m*s<i:VH?W-)\>m&$:J*>?a-? h jib 

0 # jgtjj© ^ y =j - jvks*!* ^jgttrr-©*/- y t 
-pjsi&sccffl^-r*. ^*3n/c^ya-^K©2fs 
mo ig*5*-y>T-PSJ6{cj;T-c?SB3nfcyy 

[o o 8 3 ] sb^^mm^tLxu, iszcDtbisnm 30 
[0084] xmmw 1 -cffl^fctoo #$©<*>-? stffta 

jlfiB. 1 I .4 vm/hX&^tt:. Ofc/OS^r. 

3 0 um<Dib^*%tfc-?<Dt,cmbtc8fffll^ $^2^4 

[0085] M&^*mmM^<Dm<DVim<ffiH!)Otc 

OB, iB©*TtfJ:H#0 .2 9mo 

tC. s^<!:&oto&^£$t£©yy:3-JUKS£I'JSb 40 
O.Olmol/Lt*^. I/W-jT, * 

- » 5» t - a siC-crse 1/ fc f y * * is JMHtx. 0 . 0 

2 mo 1 /L-C^^fc. 
[0086] 0.2 9mo 1 /L©a3£#r£H 3 
fCSf&L//cyy^*^;P®S«. 0.58mol/LT 
*> 9 , * =■ v *j r - a sfrcffi A 3 ft ft: f »J * * f ;i« 
Stt, 0.0 2mo l/LTMO'C, *^?'>r-D 

st&r^ssti/c:^ y **u>\>w.<Dn-&\*. 

[0 0 8 7] C©<fc5(C. #%9J©»-?t$rCtt. 50 



3 .3%<!:*!>&< . to-otil L*fc«P^|*J-C»ffflpI 
fg&^S&O .2 9mo l/L£^l>C ^ 

PKJfc* JflHWr * « 4 W> 9 1 ©S&IUfcW^r £ 

ft:,, ^«c. 440knirff6ftft:Ao«rg|C!>«fNtt9Mtt 

*«'j5g u fc. 5 1 1 m q imomm. mvmu 1 ~ 2 %-c 

0 . 1-1 »mSftOJ*»'Clf<«rlfiS«. IS< Hfi«> 
[0 0 8 9 3 ^2 ©*^». gr©*t? 1 0 

6tifc«&-»*gii6*e©**iaiiiJ5c*fc8b. &B.mL<o 
[0090] 1 -rf#^nfcs?)^#j««. 

1 <DmmMm&-?i*mzm\<>xmmmo .3 umvmm 

yct<>-em^«>->#tc<fc«)j*#2 0 Mm©^jg 

coo9i] nmmtb',zm.t!j;V!b'>zfkmt> mr 

[SSvS*o*«] 

•5SKW5*jfO!Bj 0.3mol/L 
•^S! 1.9mol/L 

e0mg/L 



15 

•mUm\ 5mL/L 
(JMXmtm : XJV* v 7hC- 9 0 ) 

■ to^zmmA 2 5-c 

■fcffl&WMB. 3 0m A/cm 2 

C0 09 2 ] jimbiit&ft-emmzBi&btcik, mtB 

8t5iii&{cj:9. C©*«©**-*-Jl4£&MIStt£i? 

[0093] [tmmm] -6 5°c«:i 2 o#«# 

U ^S{CML/-C5^^#b. 1 2 5'C-Cl 

lV4i>)\>tbtc. ±iaUfc^SK-C. 5 Oof!©* 
>-C, ^JSm^ttraffimJ:^ 1 0%±Mlstc?-<>7 

[0 0 9 4] [¥HW^I4^] 2 8 0-C©^U!¥ffl(C|^ 
jA*. x;l,-*-.it/BFrffiS|S&8iJ9 ?cL 3 OfB©;ou-sfc 

BrUfc. 

[009 5] *£ftff 1 ©*W)WB*>-a**T3|&0 .3 
/imCDiSI?rMLfcfi ±f3©1im#3«>o £?£-CiKj2 

o m m©«R*jia« l tctmm&comimmi-ciz. « 

l^ot, *^«ajl-C^Ufc5?^S«©X;U-* 

m ©»&iifaT-sft:. 

[0 09 6] ±iE3%WXDm$k$:m I is£Z>'m2lC$tib 
■CniLtc. 01te«tiy f 02r. ^ttjm©«gS5J> 

[0 09 7] NaiSS, FeiSEt. ?SB^*>jga, «ffi 
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[0098] m^mm^mmu. $a>-3t(*tw©si5# 

U -£©2temo lttlfc. S&ofcj&l L*fc*)©S 
[0099] U'T-nJSfc;©!^*, ij-vVv 

[oioo] mtfv&^mwmmx-i.. &mmm*s <t 

[oion ^#w*-p#^EWign^«. &mmw*s 
20 £ chub* ©«> o t m-c& t l tcimmmzmmv* 

v ftiWibhtxtcmeiMZ. ttt Life, 

[0102] mttv#>-ozimm&Miz, &mmm*s<k 

VltWft<Dih-> %mnlW2>#}0 .1 — 1 .OjimOJ&ot 

u. -e-©iii:®iss?:tfra©^S5^^(c*.i-tfcsg. sci 
[0103] jfttw&-D#¥fflWs&&f*!&». &mmw*s 

30 &Z?l\MM<Dlbr>%WXWfr$)Q . 1 ~ 1 .0 Mm©©-? 

• *Sfe Ufti^SiSCi: 3 h 5cWJE©«^ift ■? * £Hff 

*©S«^«S:«rJfi©*fflW^5ilK:*.W/t:BS. ^ 

[0 104]ft- 3 t*'-fFB, #HteWte<t:!^Jt«?M© 

M^Lfcffi»«» -»100om ! (= 1 d 
40 m a Itlstc. 
[0105] 

[ mmm 2 ] 2 -c«. * - » ? r - Djacamsij 

mmutc. »-c#?R©jfflfiS*$j:^«)o^^ft«rjaT«c^ 
■r. tctc b . *^t* <; •? Aigs«. P h = 1 2 . 4 cc 

• mmm5Amm o.o4moi/L 

• xf-lsyUT =.>mSm 0.1mol/L 
50 -yy**i/JV-» 0.03mol/L 
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• p H 



0 .0 lmo 1/L 
0 .0 6m o 1 /L 



1 2 .4 
7 0 4 C 

[0 106] 4MM2<DH»W*«l91^<feCna2(C 

•rr a <t c ^ ^^jsct 2 wb-c* fc. 10 

[0107] 

*BMb*>;->AiftKtt % pH=12.4 

^mwmhimm o.o4moi/L 

• x^U>^T 5 >VBffiM 0 .lmo 1/L 
•yy**5/>m 0.03mol/L 20 

• #BMfc# y OA 0 .0 1 mo 1 /L 

• *t>3>j|/7 5 > 0.02mol/L 

• pH 12.4 

• JKS 7 0 °C 
[0 10 8] 4mM3<DtOHIgr*«Hl*5J:VH2«C 

rs^sn* y y t*i/*ioiiwy>4< , #>-i 

[0109] 

^AiiiS« v pH= 1 2 .4(t&&«* SKIggl/fco 

•fiMNH5*ftl«! 0.04mol/L 

• U>^7^>W O.lraol/L 40 

• ^y**^fl/tt 0.03mol/L 
•*&{b#y^A 0.0 lmo 1/L 

• j* ^Jl/T 5 > 0 . 0 0 1 m o 1 /L 

• pH 1 2 .4 

• m 7o°c 

[0 110] *^Fll4CD^ifeS*?rigite<J:C>*ia2CC 
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[0111] 

fcJSTBC^T. fcftiU *«Mfc*y->A«a[B. pH = 

1 2 .45Cfe4 i^fCKBSLi^o 

[»r>*ttJEA] 

•SaMfflS**!!*! 0.04mol/L 

• x*U>S*T 2>HIW O.lraol/L 

• ^y**^K 0 .0 3mo 1/L 
•*Mffc*yf A 0.01raol/L 
••^+1fy^U>> ; T5> 0 .0 2mo 1/L 

• pH 12.4 

• mu 7 0 °C 
[0112] *mm5<Dtmm%:zmi *jj:a f H2«: 

?B»^n«^y**^i/»<Da^ii>a< . £>o#&* 

[0113] 

[H860S6 ] *3USCT6"C«, #x*y T ~nfiMWrW 

«Tfc*-r. mi, *»fb*y>Ai«B, ph=i 
•mwmsimm 0 .0 4mo i/l 

. i^U>^7^>0SS O.lmol/L 

• £f y**iMHt 0 .0 3m o 1 /L 
•*»^b*y^A 0 .0 lmo 1/L 
- */X=FU>h «J75> 0.02mol/L 

•PH 1 2 .4 

• 7 0 'C 

[0 114] **»0»6<Di«»jem^01fcJ:c>*H2Cc 

m*3ti« y y **^&©«a^*^ft< . saw 

&j££«J8Hj*r -5 fc ir> 5 #SI«S0!l 6 <D*ftft£ftBr t it. 

[0115] 

immm 1 \ *mm% 1 * - v v 7 - pspewm 

? a fc/cU *Wfc*y»>A«fl[tt, pH=12.4CC 
-«ftHS@5*ffl$5 0 .0 4m o 1/L 
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<ftffl2 0 0 2-2 4 9 8 7 9 
20 



O.lmol/L 
0 .0 3m o 1 /L 
O.Olmol/L 

1 .Omo 1 /L 



• pH 12.4 

■ mm. 7o-c 

[0116] *SISSfi«l7 ©I^Sgm^S 1 *s <tO*02 (C 
*Lfc. #&<£©# 7-PSJ&-C 

fey ^y-^^mftl-r-Si. 7 -aJ5J££JW 

f S £ t>5 *£S£0l 7 ©#Wi£SIfg-C » /c„ 
[0 117] 

sir try h ';>?A4ffli^ «56^i tmm<D 

TKS^t. L . *SHb# U AiggW, p H = 1 
2 .4(C&-5J:^CCil3SlLfc. 
[«6o#vRififiK] 

• mWmbAm^ 0.04mol/L 20 

• x^U>iPT 5 >m&$$ O.lmol/L 

■ 0.03mol/L 
•Tk^fc^'J-fA O.Olmol/L 
•y*a»^h';«>A 0.00 3mol/L 

•pH 12.4 
- ffifi 7 0'C 

[01183 *mmw8 (Dtm&mzm 1 *sj:o'H2 k 

ScLfc. #*;5&P!l8©&oS$rcfi6*i;tot>-o 
Zfg<mvmi*l 2 .3%-C*9> ?l-?5S9S£g«3 1 30 
5MPa £.&£Pt?*ofc;tei&, *SU6M8<0«t>-p^jg* 

-*-ji/©^mjffltt*i?«Lfc. co^fcsitor 

Hlfe<tD : H2CC^Ofc. *^©«?)o#^-C«> t>~ 

— nrac£;-c?«a s ft s y »; s^m©^*^ 
&<, ftoSWKy f^K^-h >J9.&*&2ir*-s£. 
» s» r - vffiL^mmtz t ^s^mmms ©at* 

[01193 

fcL. im.it*} WM§&\*. pH= 1 2 .4CCfc£J: 

•mtm'omm o.o4moi/L 

• if u>yr s >Qit& o.imoi/L 

• #y=j-*^;l/® 0.0 3mol/L 
•*^t*';^A O.Olmol/L 

0.02mol/L 50 



• pH 



1 2 .4 
7 0'C 

[01203 *9mm 9 <DsSKJg^5rS 1 *$.*t>'B 2 «: 
^Lfc„ 3 *HJfiP9©&-o^jgfC|#6n/c»^ 
**©ttCW*5 .3%T*0, ?|-o5B«3?filt«3 60 
MPaiS!ff7*-,fcfcJ6, #f£660» 9 ©«&■?£«£« 

5K£ mm? Z> 1 1 » 5 #*)5fc01 9 ®*Ml«Ikl8-C # fc. 
[01211 

[JU6M1 0 3 ^IJSWl 0-eti, *-»^7-dJ5f6 

«©w»*swi.fc. »o*«©ffli£fcj:Dffeo*gE# 
seiTKin-r. fc/cL. *m*';«?AiSg«. p h = 

1 2 .4CC&*J:5{CilBKLfc. 

•«6gt$05 7j<*n!f3j 0.04mol/L 

•xfU>y75>E9SS O.lmol/L 

• 9*)**(-i'MBL 0.0 3mol/L 
•*SMb*V^A O.Olmol/L 
•nK{b^Wx<?A 0.001 mo 1/L 
[«>oS£fr] 

• pH 12.4 

• jftfi 7 0 *C 

[01223 *mtkw i o cnwms««H 1 h^m2 
(c^Lfc„ se,{c. **»09i o©«>o*«ret#6tt/c 

«. 3 2 8MPai^5fr*-DfcfcS&. *^iSP«l 0© 
J&U X->U-*-.il<©Jga{Iffit££flMffiLfc. Z<Dmm 
r». #~ » 5» r-n5lt,tM»Snii/ 'J ^S^tt 

©sj^a^SK , too^Mtpfc-^by^vr.^A^ 
CTi o©^*^5i^rir/c„ 

[01233 

[sissct 1 1 3 ^mmw 1 1 ±>=-vv-7- psjcs 

1 i|5)«l©«lg?^*feL/c„ ^te. Hife0«3 £©«(,> 

pH= 1 2 .4(c£c£J:5CCilliiLft:„ 

•«6K^57k?a«J 0.04mol/L 

• s.>BSm 0.1mol/L 

• VV**i/)\,W. 0.0 3mol/L 
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O.Olmol/L 
O.OOOlmol/L 



• pH 1 2 .4 
•MS 7CTC 
[0124] *Hffl« 1 1 (Omm^m 1 *><£tf02 

[0 12 5] 

mmm i 2 ] *n*sw 1 2 -era, u=- v^v- psic 
im*j»iiLr-r-m^ , ;^A(K2 sno 3 *)*m\ m 
mn tmm<Dtmzmi&Ltc 0 nmm3 t<om 

l^tt, &o^Sgtfffil>C<t-C#£ 0 & o £M©*&f& 
Aigftra, PH- 1 2 .4&t&££5Ct|^0fc o 

- ^itlS 5 7)Oa^5 0.04mol/L 

• i^U>> 5 T 5 >29@Rg O.lmol/L 20 

• tfVX^Z/JVWL 0 .0 3 mo 1/L 

- Ik&itft O .0 1 m o 1 /L 
•T-rmtrW^ 0.02mol/L 

• pH 1 2 .4 
•ffift 7 0-C 
[0126] 1 2 1 *5<fc #0 2 

it^*3uw» 1 2 ©«w*wmt?*^. 

[0127] 

frtfetTRiTivr. fcfcu *&ft#y ?&mmz. ph 

= 1 2.4Cc&*J:5iciHiSU/co 

•mwmsTmw o.o4moi/L 40 

. i^l/>^r;>HB^ O.lmol/L 

• #y**^;l/& 0 .3 mo 1/L 
•TkKft^^A 0 .0 1 mo 1/L 

• ^;l/7 5> 0.02mo 1 /L 

• pH 12.4 

• mm 26 -c 
[0128] *mmm 1 3 ©ias«ss*0 1 *$£vm2 

te^Lfco *^©#o£?$rra, *-7^7-oRlfi 
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[0129] 

tt. pH= 1 2 .4iCttSJ:5«C8KUfc. 

-SKK«5*?M» 0.0 4mo 1/L 

• x*U>^TS>0gJ® O.lmol/L 

• ^y**5^HI 0 .0 3mo I/L 
•*Hffc#y£A 0 .0 lmo I/L 

• 0 .0 3m o 1/L 

(fcKL, ^y**->^K<bra^«c«M) 

'PH 1 2 .4 

• MS 7 0'C 

• ^y**^M S.Oraol/L 

• is J *)\,7 5 > 5 . 0 m o I /L 

[0130] 430101 1 4 (Dtum&gkzm 1 ** «fcwa2 

7 % >*^«)»JDL/fc ^y **2"l'gt*jSl>&C iCCj: 
[0131] 

immmi 5] *$mw\ 5t?ra> ^-^y-nsjs 

t4£fa±§tf£&toiS!]<tLT2 ,2 --etry^4»fti 

/tU fcmit* V O 2±m&U. pH= 1 2 .4CC&&J: 

»BW5*IP«! 0.04mol/L 

i^l/>$;r^>0Si 0 . lmo 1/L 

yy**2^JU* 0 .0 3mo 1/L 

TKgtfb* y A O.Olmol/L 

^y^jUT^ > 0 .0 2mo l/L 

2 , 2 1 - fcf y S?Jl/ 0.0002mo l/L 
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■ PH 1 2 .4 

• mu 7 0'c 

«, 3 1 5MPa£JUif-C<feofc;fc#K #5Si60\l 1 5 © 

fcS£«t»rsi *j«ta f S2«:^i/i't= *Si©ftoti 10 
©t4-£#:4>ft < , too£M4Hc-^fcy;bv-^A£8S 

[0133] 

tSISfe«?4 1 6 ] ^iSteM 1 6 -C«, U~vVy- PJSEIo 
tt£fa±3-lt£8stin»J<!:bT:2 .2 ■ - M tf 'J V>)VimM 

ftiu *^b* •;^A}sa« > p h= 1 2 .4{c^s<t 

■mmb*m® 0.04mol/L 
•ifU^T^HSt O.lmol/L 
•^y**S^*« 0.03mol/L 
•*Hft* , ; , ?A O.Olmol/L 30 

• -oyjl/TS > 0.02mol/L 

• 2 ,2 '-trtrys?^ 0.0002mol/L 

•PH 1 2 .4 

• ?gia 7 0 -c 

CO 1 3 4] #H*&04l 6©fS®MS^?rS 1*5^02 
tC^Ofc. 3?>K> #^091 6©&-o$$ref#6*lfc 
«j->$ja©{*tf*«l 3 .8%-V$>*), 
«. 3 0 8MPaija»-C*-?fcfc*. *HiS0!ll6© 

I/. ««fl^Jtt«:@#l/cJ?>-,$M«rff6tl.2><i:^ 

ttmmw 1 6 ©a&sfcfiiig-ctr/c,, 

[0135] 50 
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[51*6091 7] %mmWl 7TB, rt-^r-nSJS 

n*m±$nz>W:MffltL~ci ,io-7xt>ha>j 

"T. fctcL. im.itftVV&ffigXt. pH= 1 2 .41C 

•SSgg@5;fcffl1& 0.04mol/L 

• xfb>y7 5 >EH§^ O.lmol/L 

• ^'J***^® 0.03mol/L 
•*Kfb*y^A 0.0 1 mo I /L 
•y>^l/7S> 0.02mol/L 

• l,10-7*t>hny>0.0005mol/L 

• pH 12.4 

• mm 7 0 -c 

[0136] #*6fc09 1 7 CDl*i»§m*a 1 fc £#02 
It. 3 2 5MPatWt*^fcfcft, ^SUfctfJl 7© 

j&U ^;i/-*-^©^mffl^^ffiL,/c„ c©ss* 
fc*iJ6-CSl*$J;t>*H2«c^Lfc 0 *IS^©«6otffi 

©tih=r*54>£r< , &->*M'picrmity)\'-?~yj*&m 
s^sufeen 1 7 <z>*Mi*flKrc»ft:. 

[01373 

[^041 8] ^mmmi 8-c«, fc^^r-osis 

}flJf|Hj&J£Lry^;l>T5>*fli(,\ 3P>{C«?)o3-®^ 
&*fo±2ii2>mmm£LX2 ,Q-i>jt*fi,- 1,10 

pH = 1 2 .4«Ci&SJ: i 5(CD|^L/£;. 
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0. 04mo 1/L 
0. lmo 1/L 
0. 0 3mo 1 /L 
0. 0 lmo 1 /L 
0. 0 2mo 1/L 



10 



• 2, 1 0-7xt>hDU> 

0. 0005mo 1/L 

• pH 12.4 

7 013 

[0138] #HS&0J 1 8 0SUHttft«l3 1 fcJ:^E12 
^Lfco £^>$c, *»feMl 8<Da^£^Cf#6ft/c 

3 3 3MP a. tmf-C&^tctclsb , #3SttW 1 8cd 

*&u ^^-*-iu©aa*aatt*wffiofc. com* 

[0139] 

[SUKW 1 9 3 #mmm l 9 rtt, * ^ r - ose 

tt*ft± 5 « £8$an&i ± l r * y * * u > y y =» 

fc/cl, *M{fc*.y5^i«K«, pH=12.4(C4S 

• 5 7\mWl 0.04mol/L 
. x^U>^7 5«l 0 .lmo 1/L 

• ^y^ + S'A'K 0 .0 3m o 1/L 
•Tkffiffc^y^A 0.0 lmo 1/L 

• *^=M/T * > 0 .0 2m o 1/L 
.#yx#l/>y«a^ 0.00 lmo 1/L 40 
C^^fi: 1 0 0 0) 

• pH 1 2 .4 

• i&S 7 0 "C 

[0140] *mmm 1 9<£f3i&*£m%0 1 xxzmz 

3 1 2MPaiSHt*- ) fcfc«> l ***Wl9 0fto 



12 002-249879 
26 

*-^^r-asa?r?B«3h*yy*+^i/«© 

U tS«S^I14CCSn^a6 o * K£» 6 ft & <h I > 

[0141] 

CIOWI2 0] ^*fe092 0-Ctt, *iv^y-PjR|C 

/c/cl, *Mfk*y9A«Ktt, pH=12.4«C&6 

■*BM35*Wf» 0.04mol/L 

• x^U>^T 5 >E3S^ 0.1 mo 1/L 

• ^yafr + ^K 0 .0 3m o 1/L 
-*BWb^y?A 0.0 lmo 1/L 

• itjt *)\,y 5 > 0 . 0 2 m o 1 /L 

• #yx^u>yya-jp 0 .0 1 5m o 1/L 
pm»=HL : 6 0 0 ) 

• p H 1 2 .4 

• WM 7 0 °C 
[0142] ^mmm2 0©tt*ttS**BI3*jJ:CXH4 

l£*Lfc 0 *IB»«2 0©«)o*jKT?»6hfc 

3 2 2MPaififfT*o^ *HJ6W2 0O«)o 

tt % /7x^^ T -PJK«rctH*3*i4^y**^Slco 
2 0<D&**»Br*fc. Sfc, lbo*|ftlM£*|tiU:3 

5 *mmm 2 0 £Mtw«mrc« 

[0 1 4 3 3 

[^W2 1]^*«2 1Tlt *i?77-OS3S 

tt*i^±3**SBill^i tr#y :/n eu>y y a-* 

To /c/cL, *lMt#y pH= 1 2 .4(C 
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O.04mol/L 
O.lmol/L 
0 .0 3m o 1 /L 
O.Olmol/L 
0 .0 2m o 1 /L 



• ^>jynfl/>?'j3Hl/0 .0 0 0 5 mo 1/L 
(TJ^^f ft : 2 0 0 0 ) 

• PH 12.4 

• MU 7 0 °C 10 

,[0144] *9mw2 i <Da^3fs*^a 3 Mc;a4 

3 0 0MPaiMr^o/t^ ;**fe{&[2 lO&o 
[0145] 

• MMM 5 7k*0$3 0.0 4m o 1/L 

• x*U>^T5>EIS« 0 . lmo 1/L 

• 0 .3m o 1/L 
-4<mit*?')?& 0 .0 1 mo 1/L 

• l?J*)l>T$ > 0 .0 2m o 1/L 
•^yxfU>ytJaHl/ 0.0 15moi/L 40 

: 6 0 0 ) 

• pH 12.4 

• 9m 2 6'C 

[0146] *mmm2 2 tD&ms&zms **j:cth4 

*-»^r-omJWT5iCO*l»* 50 
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2 2<D$3l£^t&r£fc 0 
[0147] 

«Wtttr^±s-tt*»»BRliur2 ,2 eysw* 

/c/cl, *K<b# T J^AiIg«, pH=12.4CC&£ 

•ttKiH5*ft!«9 0.04mol/L 

- XfU>^7 5>0Si O.lmo 1/L 

• 4fV**isJ\,Wl 0 .0 3m o 1/L 
**mtttiV*A 0 .0 1 mo 1/L 

• JZJffiL+Y V^A 0.00 2 5mol/L 

• 2 ,2 '-et'V^l/ 0.00025mo 1/L 

- #ijx?l/>yij3-;p 0 .0 0 1 mo 1/L 

1 00 0) 

• pH 12.4 

• 7 0 °C 
[0 148] *HtBWI2 3(DKifelS**ig3*$J:Cflg4 

3 2 5MPaiM^- 5 /c/cto, :£IUfe0(23<D 

©sj^#4>&<, «>^«**fc^*^*hy*AS» 
£#&?3«f(l£LT2 p 2 "-trty^, #yx^u> 

5*8WW2 3 ©J»**«IB"C*fc. 
[0149] 

K«t8|2 4-3 4]2f^]ftW2 4-3 4rit 
#J£L~C2 ,2 *-trt^V^;U*?SS»PL/c»^rlfeffL 

fc/a, *»fb*y?Aj«tt«, ^*rn«>, ph 

= 1 2 .4CCtt£J:9tcHSLfe. 
•IklttH5;*fDtt 0 .0 4m o 1/L 

'X^u^rr^ESi o.imoi/L 

• yyt*^>H 0 .0 3m o 1/L 
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0.0 lmo 1/L 
0 .0 0 5mo 1 /L 



0.04mol/L 
O.lmol/L 
0.03mo 1/L 
O.Olmol/L 
O.Olmol/L 
0 .0004mo 1/L 



• # A>m 

• 2 ,2 , -trt*ut>;i' 

• pH 1 2 .4 

■mm. 7o-c 
[0150] ±te«t)->#js*fla^'c. TmmmL*mt 

3tffc<tt©too£1$1*fc£03fc<mWK*Lfc,, * 
[0 15 1] ^y**V;VK%g^#J<i:L;fcii?>o#i8rC 20 

*>, mm-it^s&^ti^tii om 

g/LWTec^t, WfJl75>«:J:5*-y>7 
- PSl&«lM5ai^|fi]±-r 5il,> ^*3IS6W 2 4-34 

[0152] 

[Jtiw i ] *mm i Tti. a^t^cc*- ? 7 7 30 
#^tt*(6]±3-f+sasjin^j<!: OT2 ,2 ■- trey 

■T. fcftiL. *^b#';?Ajggtt. pH = 1 2 .4(C 
[0 1 5 3] 

• S?E&i@ 5 7kWm 0.04mol/L 
•i?l/>yTi>0ftS O.lmol/L 
. #*J1r*isn,m 0.0 3mol/L 
•TKBMbs&y'fA O.Olmol/L 40 

• 2 ,2 '-W)Z»l> 0.00 05mol/L 
[£>o*&#] 

•pH 12.4 

• ?SM 7 0'C 
[0154] *it!5WOUtl^S^4S3*JJ:^04(C7n 

^©^#*T{C«)o#SJS<hLr«TmLfca5l«. 0.1 
mo l/LT&o/c Ctitt, ^HWO&HflsWteJt'* 
X&b'Pte^m-C&Z. — yr-afia&tcj: 

0.4 lino 1/L-C 50 
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£/■»!/&©#) 6 7.2%*%^ *RlSWif ©# ~v"Jr- 

[0155]*fc. *o#»Wtt*l5l±3*4»»BW* 
mnft*. ¥fflI^i*i&©iiiSJ?l«. Ii,>MSi«tofc„ 

kqsiusoj&jr. »ww»o^{c#a-rs»->ffsP-< f 

[0156] ^©*S3I, #Jti&0«©#-=- v V 7 -nSJt> 
*S£6£b. {¥ffit4»5fiTT-5Ci*5t3dio/c. L/c»So 

[0157] 

zmimzm±2i*z>mMmtLx, 2,2 , -et-yy 

•J9AJMEtt. P H= 1 2 .4tcttSJ:9iClHEl/fc. 

-S&®fi57k«J«J 0.04mol/L 

• i?-U>yrs>E!gS^ 0.1mol/L 
•^y**^l/ffi? 0.3m o 1/L 
•*»{b*y^A 0.0 lmo 1/L 

• 2 ,2 '-trtySArt/ 0.0005mol/L 

• pH 1 2 .4 

• ft£ 2 6 'C 
[0158] 4tt^QtUR|g*«IS3*J:cra4tCOT 

ffi<0^r*r«:«)-5frBaeiL-c*rffiLfc®», o.i 
0 5 mo l/L-Cabofc. Ctlti, *«WO^|j6W{C 
tb^r^fei-^a-CabSo — *-y->r-nSJ£tcJ: 
•JtWaS^fc^y^+^Kl*. 0.4 1mol/L-C 

fc„ cti&ots*. *oi??giti{c^AL)tyy^+^ 

®©**J6 6 . 1 %ifitb -> #SJEtvt<^*- * "J 7 - US 
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[0159] £tc. mttvtb-^iticmmLtcm&cymfSi 

[0160] ^-©ite*. ^tfc&Caj©*- 9 v 7 - asio 

[0161] Lltffi-iX. tl-*jVr~um*Mlim\*: 
#*&U&r>t?ffi©i6o m>t <b**fo*>o 

[0162] 

mmm35] cctu, #&B;j©*^#E&tej:t>i2 

*ij§f&. &&^*S«^&ta:A-f&£-C©R8, 

». 6 <tP)/BI©St)-o#^€:fflC^fco T&*>%, 

fto^WFe-f^H lmg/LIAltii 20 
•J. ^©SSS^SUfcti^CG:, 
*-C©l@*fHl*tt. m 3 *s 4 «fc <9 0 . 1 8 m o 1 
/Lt»5. #*6fe0f3 5^1*. &«>-o€?#* 
jg*«:S:A^SB5. *o£?$£OT©^-cMi8ii6jao 

• mug 1 o o l/# 

jJ\7H 1 Mm 

[0 1 6 3 ] C<DEf@mbtclb~,%m<D®mi*l 0 0 L 30 
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&o*«*^CuWttS5i, 0 .2 6mo l/L<fc& 
0. Fe-Y=J->^AH 0mg/L*M©*SSM2 2i 

seisms j»^#f^ y -< )i>*zm*)tii 

[0 164] btt&^-c. tb-?zamm%. m#>-o%tt 

#-2»it>a***fe0i)3 5©$&jH£Sg!g-C*fc. 
[0165] 

umbo***] *^{cj;ntf. ^';**^;^%M5c 
^ji t /casein* •? zmip-cmn-rz*- ?v7-a 
si£*«P8ii-c*. swratcfc/cosfiF^&ogf^tt^ 



mn ^mommmir^L 1 9 ©&o 

[B 2 ] *%^©3ISSM 1 t 1 9 ©J6-o <b' 
[03] #^©*&^ 0ftUL3 4fc.fctfJt&{%D 
[04] *&m&OMi2 0«cl»U3 4*i«fctHt$0f© 

[05] mi~ia4*ateb-c itk©@*{cf 
5Vf0-e&-5„ 



[01 ] 
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H Met 
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(moIAJ 
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IWttt- 
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#0o# 

**4>* 



0285 



4.621 



155 



9«t«E1 



0O27 



9BJ6H23 0135 0.01 e osts 



n 3 , H3 KHM ■^TTM 

r;j ;' 1 1: t£3 ■Jf^M ■TT^HI K3H 

o ;x:eh mrnrn 
t:rx:mm&mmmmm wLb&m 

t . » ^:m M'i !■;■:■ w-i i^m ffzmi 

WILLI JtM HMLLiM MiIIM 8Tff4M 
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imiUB} ¥JA1 3*2^270 (2 00 1. 2. 2 
7) 

[#^ffliE 1 ] 

imiEttmmm£] 0003 

[ffiIE#*£] 
[||IEf*l??] 

[0 0 0 3 ] m-ftXDMTTfflkL-O,^ ^AT-rU^ 
[#i&t§iE2 ] 



* [ffljE*tft«B«] 0 06 3 

[0063] ttc. Hi^^mfpic^tti^^mtv 

ISS(ffil»i^*>), t&&(&-f*»#. 
eJSIc*«:*t^3-a-S. C©^ y *^rt<KIiJSJ2«© 

f v * *i^&?B«£©ti:*:(c# 5 too t«3 



[J!ffiB]¥ai4¥2fll5B (2002. 2. 1 
5) 

i&ms. 1 1 

[«iIE*r5imSl«] WMW 

[mjEMmmm^] 0109 

[0 1 0 9 ] 

immm 4 3 #*fcW4 -cb. * - » ? r - aj&s&wM 

S5il/-Cl|]®«a|3 iWW'Oy K7 5>£ffl<,v ^te 
m 4R*M>l***5l9iUfc. »feW3<i:©ji(,>};t. 

^Aiigtt. p H= 1 2 ^Gt&SJ^KPHOfc. 

•5S^I5*ifn^ 0.04mol/L 

•x^U>yT5>E3SM O.lmol/L 

• 5";*+^;^ 0.0 3mol/L 
•#&ffc#y?A O.Olmol/L 

O.OOlmol/L 

• PH 1 2 .4 

• ffiS 7 0 °C 

[ffiIE*tm*££] a^fflS 
[tifiE*t&33ig£] 0 126 
[«IE#&] ?£H 

[0126] 1 2©S$»**£*&0 1 *>\J:tf02 

•c?h»3 ti & y y * * iyjvmom^i)^ < « «> 0 1 & 



frtc -r-rEgfr y ? A %miM? a £ . -brig 
timr Z> 1 1 > -5 1 2 ©^**«8is-r # fc. 

[#*&«£ 3] 
[ffliE^a«tt«] WB» 
[ffliE^«B«] 0 13 2 

iMttmi mm 

[0132] *mm 1 5 <Dmm&m*m 1 W012 

3 1 SMPaiftJfti^fcfcS), #n;5&0n 5© 

Si: tor 01 is£Vm2lCmL?c jzmi(Dtb~>%m 

•Si. *^^->r-nJS)tt^JfllW-r^ii,^^J6Ml 
5©SJ!l*^:fi|IS-C#ft: 0 »-o#Mf)tt*|o)±3-lf 

£tfc0U 5©^^%HilS-C#/c 0 
[*ttH|jE4] 
[ffl)IE*n&«»g] HflMF 
[ffl}IE*t^3!&2] 0 13 4 

miEum mm. 

[0134] i&om 1 6 oum&^zm 1 *jj:o*a2 

KSlfc. S6«c. ^11)510111 6©&otiffi-cf#6<a/c 
*-7^M©f*^«l 3.8%r'*0. ?l-^Sg05fig 
it. 3 0 8MPai&$?-C s *-?ft:Stot>, *HMM16© 



(20) 



15182 00 2-249 87 9 



b£t#>X® 1 te«kO*a2(C7KL//c. #28W©to-o*f8E 
6©^4FliSr-#fco to-^JglJJttSrft-hSt!- 

[«)IE*Hl«»S] "E*ffl* 

mimmmmz] o 1 3 6 

CtSEfrS] 3JM 
[JfIEl*lS] 

[0136] *mmm 1 7 ©t£Ifc*£#ll£[a l *s£Vm2 

ti. 3 2 5MPaift$?-C£>->fcfcto. 3^ft«17© 
too#«£m>TJ*ttWtoo#£»Tb. tO^lfi^f^ 
j£U **-*-;U©^Mfft4£i?ffil,fc,, C0D*Sm 

fc*iftt01 *jJ:O'02(c^b/c o #fs?8©to-^?fc 

SUfe0«l 7©^m*H^#/c 0 

miEMmwmzi mmm 
[mimmmEZi o 1 3 8 

[ffiiErtg] 

[0138] 1 8 OISi5*SS*H 1 *JJ:i^02 

tc^tfc. 3f>{c. *3UfeWi 8©to-?irf£-ef#6ftfc 
fen.tioi*y ! $[Ji2.6%t*') > i\-?mK)m& 

{*. 3 3 3MPaim$fC*o/tfc8& > 2fcHife^J 1 8© 

toot®£flH>TJ¥ttW-to^*&I«TU 

JSC ;ou~*wt>©®^{i®t«fe£lpffiL/c,, t©*Sm 

tSifttilte<t:afi2(c^l/fc„ #?E?JJcr>tootj& 

r « , * - » y r - a ix&x-mn 3 *i s y * * f;u«t 

©su^#*!>&< . tooS&fttc ^^ur = > £8sfln-r 

■Si. ^^.^^T-nSlS^Jfliffl-rsit^^JSWl 
8(D^)**SiiS-C#fc„ to-3#J®8j14£fi±i*ti- 

*p-3, ts^fttj^tttcgn/cfto^jg^ff^nsic^* 
^ifi^i 8©2Mi£iii3g-c#fc. 

tffijEtn§i.wm£] mmm 
miEttmmmz] ouo 



[ffluEftg] 

[0140] 1 9<DaX,mifc$k*m 1 feiOl2 

tc^L/c. 36ic. #SSfcMl 9©to-?£}8rf#6*"i/c 

3 1 2MPai&$?r*-o/i:rt:to. #H*i0U9©too 

*i*rsi*jJ:a : H2k:^L?c. *2feiji3©to-> ir?rc 

*3^*5^<f<. to-? sjgtfttc ^ ^;by s > &mi!n? h 
i. *-^^r-PSlc;*fflI$l)-rSil^*:Wi09l 9 

^tti^wflarsi. *-»^T-ost6**nwu *> 

[*ffiffiiiE8] 

?g*ffl» 

[»iEW3R«B«] 0 14 2 

[0 14 2] *^M2O0tUMfeR&H3feJ:U'H4 

3 2 2MPaigJfC*ofcfca). *3D»W2 0©»-3 

L/. ^^-^-^©SiBlflffitt^ffMBUfc. c©*S*4> 
*i»-C03*sJ:iy f H4tC^L/c. *^©»o#jg-C 
». ? y r -PKifrc?fS© § tvS y y **f;i^© 
g3^*5^J& < . &-,%m'P l,c V>J?)\>TZ> &mM-? *> 
i. ii~vV7-um:&fflU-?Z>t\.* f >^mf&W2 0 

^ftmysTflfflrrsi, *-y?T-PEJ6*»wu *^ 

miEMmwm&i mmm 
imxttrnmsz] o i 44 

[«iErt^] 

[0144] *m&W2 1 ©ii;Kig^S3 teJ:014 
(C^L/fc. *»SP92 1 ©«)-t.^jg-Cf#6nfc 

&->#SI©f#^«6 .2%-C*f3. ?l-o5g«33£a». 
3 0 0MPai^if-C*ofcfc*. **!fSC«1 2 1 ©» o 

*ito-C|2I3fcJ:0'S4(C7Ft^„ *^9i©to-5*SE-C 

«. *^-v , >T-PS)ct;ftwg§tis^y**i';bK© 
SJ^j&s^j: < . to-? #%tf {c s^^< ^-;i/y s > fcasflDTS 
i. *--v>T-PSl£: ; &ffll*iJ-rSit>^*|y6F!l2 1 



(21) 



2002-249879 



^«i»BS:rtf^^Br-bTe 1*1^ t* 

u2m B Mm mm je 



(72)1^^ ±H gift 

t*^JI|»^fHj«iJjTlSia tfcJi^ttB 

F £~M##) 4K022 AA18 M42 BA08 BA31 DAOl 
DBOl DB04 DB07 DB18 DB21 
DB28 

4K024 AA09 AB02 AB17 BA09 BA12 

BB11 GA14 GA16 
4K044 M01 AA16 AB02 BA06 BB03 

BC08 BCU CA15 CA18 
5E343 M02 M15 AA17 BB24 CC62 

CC71 DD34 DD35 DD43 ER02 

ER16 ER18 FF17 GC20 



